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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a technique 
which can raise the operation speed of a 
semiconductor integrated circuit which has a MISFET 
and a resistor element, and also improve degree of 
integration. 



SOLUTION: In a semiconductor integrated circuit 
device which has a MISFETQnl and a resistor 
element R, the source region and the drain region of 
the MISFETQnl are constituted of the first 
semiconductor region 7 made on the main surface of 
the semiconductor substrate 1 and the silicide layer 
1 2 made on the main surface, and the resistor 




element R is constituted of the second 
semiconductor region 8 made on the main surface of 
the semiconductor substrate 1 . 
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[Stt] MI SFETQn 1 fcfiJ^?Ri:^-r5 

M I SFETQnli;ffitiiSil?R 
##{«g«II8&ggfc:fc^T; B5I3M ISFETQnl 
©y-*«KXtf H 1 ©ifflt 

1 ©iiBCJB** Jxfe» 2 JNMMHC 8 TJ«jB«- 




&*Sll8&ggt;}3^t\ buIBM I S F E T© V->^ 

&RTJ K n >fS«##^^{*©±Sfci>j££ftfe!g 
l¥#tt«^V*©±ffi£JB/$£ftfc*>'J-!M h'JfT 

2 ] gy§3«> U^-f KJIHU M I S F E T©y 

lt a BS^T?^?ns ^ t t-f znxm i 

SftsfcJB 1 Kf3«3©¥f!«:|Mt[p]B&ga. 

I S F E T©V-^kksif K W >«*£T-fc5-*f© 

sg 2 *^i*^T-«Bg$ *i zztz&mtt 1 

[000 1] 

SU JSfcU MISFET (Metal insulator ^sico 
nductor Jlield Effect iransistor) t&inM^t^ 

Sti©T-fe5. 
[000 2] 

IWw&m 4^ttllSTOfSBfc:Jgt8!**iSM I S 

FETtt, mmm&&isbz3tf3£LTmmt(Dmfaiz3b 

S. C©MISFET©{*8MbGU y-m©«/JxtJ: 

©S&^b£05§#)i;LT\ MISFET®^-M 

v-**«, Ku-f >M«©*«©iat^';^ 

KJiftJBJfS'r*'9-'J*-f-H (Salicide:.S_elf Aligne 

d Siii£iii£)tj^i56ffl$ti5. -y-y-tf-f Kttffitt, m. 
i St ET<Df-YmL<of-Y^nomm^^ y 

£ * i^y- £ u tz&s z <DV4 K * * 

T-fc3. tJ-'JtNf Kfi^toV>Tttx 03^.tf, 1 9.8 7 

K £8 4 1M75SH8 4 3H (1 9 8 7, I EDM, 
TECHNICAL D I G E S T, pp • 8 4 1 ~ 8 4 
7) fci21£;*fiT^5. 
[00 03] 



(2) WP9-6 4 2 79 

5. 

[0005] LA>L£#e,, *##JI«[llS8gg©Ii&ffc 

as©ig^b§ssfc», mi sFET©y-h®ei. 

V-*W& KW >^#©5*c*©£®fctt'J-tM Kft 

<*««©±bc*>^'jim FjiweAsns. 
«©y-hatitt»SQ/D-Cife»), ^'JlM KJf©-> 

Yb£05;:i;#-e§fc^©T\ fJrS©ainffi£f§ «fc-5i: 
[0 0 0 6] *«W©g8<Jtt, MI SFETfcatfiS?? 

[0 0 0 7] *ftm<Dm%&t£t>VtZ*<Dtk<DBtt}£mm 
[0 008] 

TE©fc43 0'Tfc*. 

[0 0 0 9] MISFETb&m%?t&GtZ*mi*. 

mm®&£m\c*$^z. buibm i s fbtov-xwi 

filF KM >®^S^«««:©iiS{C^fiE^nfe^ 1 

*#i*^JS5if^©±®tjB^$nfc^';it'f h®t-« 

[0 0 1 0] 

Wffl] ±i£Lfe^et«tixK, MISFET©V-^ 
tfT- § 5©T% M I S F E T(D®ftm&<Dl^m<b*:mz> 

i©^ M I S F E TtSl/0S?t^St5^# 
{*«aiUgSSB©©^SS©!SS<b SHSCt^T-^S 

&©g©|Si±£!g5c:i:#T§So 
[0 0 11] 

[^Jfi09] WT, *^^©^J5£{CO^T, MISFET 

■r2>tztt)<D±®izti^T. isi-«iig^#-r5t.©tti5i- 

[0012] (St JS 1 ) *^©SUS03 1 T&S 



(3) 



¥iffl¥- 9-6 4 2 79 



"To 

[0013] @i tzm-tx. o ^w&mm&gm. 

fct, 0«*CfJM£gl£^fr£&SpS#&{^{*l£m 
tMSfia. pS#$«^#l©«tt«i£©ifflfc:8: 

5. 

(0 0 14] mii&pm**)imm2<D£.mv:&, n^+ 

*;i/3imS©M ISFETQnl M I S 

FETQnltt, it:,. pS$:*/l<Wli<7-**;WBJS 
«#)2, >f-h«llBI5, $*-h*SG, v-*flU£ 

[0 0 15] flB?--h|filUt-5tt* pS->i;W2 

«H«7 ©**fc)U -pS *:&/!/«« 2 ©iBfcJfcfifc;* 

[0 0 1 6] ^-MfiGtt, -T-hJ6gJS5©i 
ffi±C^J5£$*ifc^jgS3S^K 6 Slf -e©±ffi±tJi5fi£ 

ttt, «mte£g«i-s^&i&#*©i§«*xi±ife& 

fcgASft*. d©^eS^K6tt»BQ/0©^- 
hfilaSW-rSi ^'JtM KJ11 2«U 4*-h««G© 

[0 0 17] tu^>f K->*-;ux^-^9H:, y-b 
SSG©£IB±£^trp3^Mlf*«# 1 ©±ffi±JC0S^ 

[0 0 18] fygBMI SFETQn KDV— >tW£Rtf 
HU-f >M«T-feS-?t©nS*3l(*^7©*'!!'©i 
Efctt^UtM KS 1 2#JfcJ5fc£>lS. o| !)> MIS 
FETQ l©V-*maVKU'f >8WStt, pl-)i 
;i/^*£2©£jgip*, p9**(t&{t 1 ©£®fcjgfig£ft 
fc nS^jgtti&MS 7 filf-f ©i®tjgfig$nfei> 'JIM 
KJB 1 2Tfitfi&£ilSo .nSaiMMMW7ttB[SQ/D 
©>-hffifiiS:W-rs. S^'JIM KJB1 2tt1M K** 
9" 9 ft'V7 << -;u PffittR 4 K# LX a BE 

[0 0 19] H5i3M I SFETQn ltcJjv>Tx — #© 
nffi*»ft««70iiBK«l«$*ifc^y-!f-f FBI 2 
Cfci, ANHUUR1 3 fcJ&SSftfe&SSJl 1 4A&SU 
5A#m§vfliJ£8SS;*ft*. f&#©nS 

*m<*&m<D2.ffiiziiMisntz'>')v-< nn 1 2t 



e&i 5B#ttsntffiis$n«. -jnatBitRi 3 

xtt^fba^iiT-ff^^ns. em 5 a, e&i 5b 

[0 0 20] Z<DX^iZ. MI SFETQn l©y-h 
SSG hS&ilg 5 ©£®±KJgj£$ftfc#|*ji£ 
*K6*V*<D3EH±t«ja**ifc^iJ*-f KJI1 2T- 

esfiK-rscitti?), y-hmgGoy-hs^fia 

t-S £ ttfT-|S©T, MISFETQnl ©ifrftt^ 
[0 0 2 1] MISFETQnl®V-7S«S 

if k w >«tt«paa^NmdK» 1 ©±iat«iasnfc 

Fil 2T-«JE£t"SCi:t:«t»), MISFETQ1©V 

-xiwawKu-f >«ja©3>^-5' hsttsftarrs 

Zb#X-§Z<DZ\ MI SFETQn l©S)f^Mg©g 
&<b£EI3C:i: 

[0 0 2 2] ByianS^oc^^SCiHtttaLtfl;^? 
Rtm&iftlZ. att^Rtt, nl>>i;i.i«3©£ 

a©J^?Rtt, huxE©M I SFETQn©V-^S 

WP-^pl*#fl«fl; 1 ©iat«j«$ixfcpS*#* 

8 e»fc-«fie^fi5o ps^9»fl»t ff tt7 

M^BI4C#UTga&^T-J&fiE;*ft£o 'cop's* 
[0 0 2 3 ] ftra&AX?R-?««pS<!Htttff*8® 

-nmc-ttimiBfiit 1 3 tzmmsnkistm. uc^ 

¥Rx&zpm*&t*m&8<Dimm£&mm®&mi 
3 tBfiE$nfcs^?L 1 4-b*ai>Tiasi 1 5 p#m^ 

1 4Di:©F^©ffi8tTSia6«J*aiiS*s^$n5. E 
«15C, ESI 5D©**fct. B«iB©E81 5 A, E 
SI 5B©**£|SJ-IgT-JfcJ8;*tl.5. 
[0 0 2 4] C©«tpt, &|feR?-R«p£$*ft&ft - 
1 ©±StffJfiE$nfc pM^»fMR«8 Tf«J«-ri C t 

[0 0 2 5] Kfc, ByiS*^««SlHl8SSS©Slj§^i£ 

[0 0 2 6] *^a^*t,)5:5pS*j!l««»: 

l^ffl^ra. 

[0027] ftt, mzpm#®tm* 1 ©rstt^© 

i£U pS*^(*S(*;l©^rStt^©i®± 
[ 0 0 2 8 ] fctc , b5I3p 1 ©Sttfi^© 



[0 0 2 9] 3i8Bp9£:cjl/ffi«£2®£St:M*. 

>>3i;i/««20±®t:MI SFETQn 1©V-*^| 
RVFUJ £-#© nl^f«( 7 £JBJ5!c 

[0030] eiiiBns^^i^^aoiat^x. 

K*tf>m#a?pS^*»giRSjlc3IAU nS 

8 SrJKfiE-T 5 . d ©fitiifSl^ R T$5p 8 
t± 7 4 -JV h'jmm 4 fc*f LT S BS^T-ffM^ix* . 
£*>\ P 8 ©J&jgfcJU pS->x;i^J£2© 

±BCM I S F E T Q n 1 0V-7f«Xi)! KU-f >1S 

^T** 5-^©ngi|i^«:^ 7 i&^-T SBiitff 
*><fcV\, 

[0 0 3 1] ia2t^1-,t5t: x fitiiBy-hafii 
GT-J6S^^^K6©-y-hS^f|nl©iR!lMt-9-'f K 

•9-90:, y-hSSIGT-fe5^iesSl^p 6 ©iSij:5 

%ftpm*m&m; i ©iffl±©^ffit^^KKfba^ 

[0 0 3 2] ftfc, 03t^-r«tot, Bug3y-b«fii 
GT-fe5^jgffi3i^|g6©iil±, BiiiBV-^IB^SV 

®±. BulBi£SiSS^RT'*5pS*#«:^8©±®± 
fc^trp 1 ©£B±©±E£ T i JR; - W 

Sv Mo mt$fr h & 5 iS^^JlK 1 : 0 5Mt5 . * 

bit T iJg|T«;*il2>. 
[0 0 3 3] B5iBp^->Ji;i/^2±©ig§fe^ 

ami o©±a±&M3^^ i l^ff^-rs. 

[0 0 3 4] B3i3il5IIL5£Jgm O 
>#ZMU m4£*+±?£, ffiStlS^RT-fe-SpS 
8 ©±B±©it5&j±i£jIffi| 1 0 £|i§<£-fS. 
[0 0 3 5] miI3^'J'^>^-7^i' 1 1 fcBfc** 

[0 0 3 6] #J5 0 0~6 0 0 [*C] gg©ffiS 

6©**©S ifcSBtA&MRl 0<DT it&R&tf 

05lc^J:3ic, -^©nS#jS»^JS7. 
HISSES 6 ©£*©£Bfc:*>»J-iM KJ§(TiSixJl)l 
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JiTi^^©T% pM*#ft«J^8©i(St:H:->>j^ 
FH12ttJBjjUrfifti\. 

[003 7] S i tSlS LT^fc^5k£|fc©^It! 
[0 0 3 8] £)9 0 0~100 0 [*C] gg©g5 

fi^aa*ffiu S'UtM kjii 2©s*s*(Sji$*, 

^'JtM K^l 2©ffii8ffi{b£0£. 
[0 0 3 9] BU§2pSiM?ttfi<*l©±®±©£ 
EtfMI^iKl 3^J5g-TS. ;r©& % miiBJIfia&tl 
K 1 3 (Cj3cfni?L 1 4 A, 14B, 1 4 C x 1 4 D©*« 

[0040] iwiBJl fg&gflg 1 3©i®±©£® 

->->^&0EUT, E&l 5A, 1 5Bx .l 5C X 1 
5 D ©5fe* ZB&t SIi:t:«tt), 0 1 1 ^-r*|dfi0S 
©¥g#Jg«®8gS*3£fi£-fS. 
[0 04 1] w©i-5t x MI SFETQn 1 tt&ffik 

S F E T Q n 1 © V — ^S^SS-V'-K l"f>S«SpS* 
1 ©±® nSa^^Am 7 RV-f 

©iffifcJfctfSftfc^'Jt^ 2THJ5EU BuiBfi 

m*m{*mm-c:®i$.-r2>zttzj:>). misfetq 

®«-r 5 ^ t ifiX' 1 5 ©T% M I ^ S F E T Q n 1 <D®tt 
«*^-r S £ ^tfTli, C©ie*v M I S F E T Q 

n i tmmttttttz^imfflmmmvfm 

[0 04 2] &*>\ *$gHUtt. p^-^^.;i/3|«S©M I 

s f e t tsiam^i: *G-tz*m#mm®&mmiz t> 

[0 0 4 3] ■ JEM 2) **W©SU609 2T'fe5 

[ o o 4 4 ] m 6 fc^-r«t ^ *«(*»«(iisss§ 

tt, 05i« 5 Pffi3& s ^rJBttlc}Bj5K$nfc#^(*^^7 , 2O 

ttt, ^rJB«©sjat:?&ota^iiaj^{css(©^aj^ 

^(^O^^ yy>\y k)2 l #ffig?ii5 0 
[0 045] Byl2^-2Sig^ 2 1 ©Wtlttt. C©^gg«ig 
? 2 l©E?>Jtf&oTSa©Alli^n-/7 5'lHlgS2 2tf 
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*JU7U4)2 3*MSf£;*ftS. d©»31lllKS 2 3 1 

So 

[0 0 4 7] mm\mj]rtif7r®&2 2fct. 07(1? 
ffiil8S@)t^t«}:afc:v titfJ/w 7 70882 2 Afitf 
A*;W7 7lHlg&2 2B-e«j£;**i5. iU*^* 77® 
8S2 2Att, nm^fS©MISFETQnlS 
Vp^-V*;i/&«g!©M I S F E T Q p 1 X-mtfLZtl 
5. 770S&2 2BBu n^**;i^«£©M 

I SFETQnl5tfp^+^^SS©MI SFET 
Qp lt-StfSSixS. 

[0 0 4 8] mMlMirty 7708S2 2Afc:|5t>T, n 
f+^l/#tSOMISFETQnltt, 08(®SB»r 
jas)t^j:dt x p§s^N?#S#lffl±Bifc:JIMS 

nfeps->^na«2©£iBt«Bg$n5. p^ 
**;u3*S3?©M l SFETQp ltt, EBK^-f «fc? 
k> pS^i^SfricSiBt^^n&nS^i;^ 

4£3©±®fcflSfi£:*ilS. MISFETQnltt, ± 

ps-^hs*.* &**)\Mi$.mm 2. y-ns 

gJS5, y-hmgG, V-X«!t^tf KW>B»£T- 
fc5-»©n^«»««7T-««^ix*. MISFE 

TQpu±, ns^iMaf^+^^isai) 

3 X y-h^K5, y-hmffiG, V-*$a£RlfK 
W >®«T-fc*-tt©p£Ni#{*fS«8T-fil<££ft 
5. 

(0049] eulBM I S F E T Q n 1 fciSl^"^ V-Y 
WSGBu 7-K^K5.©±B±KJfcfiS:*ttfc£tSll 

»fi«3*s*©«««fXttii^t#XSn5. d©#£fl 
3i|gK60:SSQ/D©i<-h«M**t-5. ^'J-^-T 

mi 2tt, •y-hmsG©y-bs»i£i©ffi!ieK:^ 

jfo**lS. £©->'JtM FJf 1 2ttSQ/D©^-hffi 

[0 0 5 0J bS!3MI SFETQn 1 Cfc^T, 
mn&U¥UH >^T-feS-«©nS*Si*«|«7© 

»K MI SFETQn lOV-*«fcRlFFH 

pS^^;u^2©±Sil|lt,^«^#:l©±BJC 

tmi 2T-fi5^n5c nS^«:1S^70:fS 
SQ/DWS'-hffiin^-rS. ^'JIM KI1 28u 

uts ee^x- am ^ *x 5 o 

[005 1] h5§3MI SFETQn 1 t*5l>T, -#© 
n3!¥g<«R&7©£@lCffa£?ftfci/V1M CIl 2 



^Mlft®« 7 ©±ffitjgfi£$fit 'J KJi 1 2 1 

1 5 BtfS^t&l^fta. 
[0 0 5 2] buIBMI SFETQp 1 KHSOTx tT—h 
SSGtt. 7-Heti§l5©£®±KJ&j«£ixfc£gIl 
S^K62iV^©±iat^fiR$h.fe^U-9-'f KJI 1 2T* 

**&#*©*«*xtt«a&KgA;**is 0 c©*gn 

a^M6l±«SQ/D©5/-hata**1-S. S^UtM 
KB 1 2fct, y-hmgG©y-h&Erig©fiJgK^ 
£ftfc*H K">3t— +f9C»UTSBS^T-ff$ 
JSSixS. C©*>'J-»M KJI 1 2tt»Q/D©i/-Mg 

[00 5 3] i5I3M ISFETQp 1 fciJV^Tx 
S«SV K W >ffl$X- S -#© p S¥3I<*^*£ 8 A 
©**©±ffl£ti$/'/tM K@l 2tf^jffi$*tS. 

*) % MI SFETQp 1 ® V«-X*M&V K U-f 

ttx nS->i;i/^«3©±BWfe*3|«««;l©±®t: 

j&fig^ttfc p m*m#.mi$, 8 s ©ijat^jnt 

If >f F •> *— V 9 21157 A -)V FJgHK 4 tc*r 

[0054] ajfBMISFETQp l£:fcl,v?\ — #© 

ps*3i^«8ffliffit^jixt->';it'f vmi 2 

ttt, iiPa^SISl 3t^fiE?nfcg^?Ll 4E£ffiL 
TE^l 5EtfS^fl«Jfcg!^Sn5. ffe*©pS 
i|i#«:^8©i®»c»fiK$n*:i/ , J-9-'f KJf 1 2t 
tt^ .JHIMfifUtl 3 C^)5K$nt:S«l?L 1 4F&SLT 
1 5 F*S^WC«E^$*i . 

[0 0 5 5] !5IBAA^y7'T@B2 2BtefcWC, n 
?-+%.)\,mm$L<?>M I S F E T Q n 1 li v UT V»& 
l^* 1 , Hi*^s'7 7'0ffi2 2A©MI SFETQn li: 
ll«Mc#lJfS;**l5. p^+*;i/3|»S©MI SF 

ETQp lttx H^UTV^V^* 5 . tt5^5'7 7(5]gS2 
2A©MI SFETQp li:|el«t#|fiit$nSo 

[00 5 6] BuSiiSlal8Sg» 2 3 ©fi*-fe;U 
c:^^t^$^^5^^^* J x nf^^i?iS©MlSFE 
T(@^#T)Slfp^^*;i/^SS©MI SFET (0 
$«r)' ?«J£$ilS: nf+^SIfflMISFE 
Tttx ttft'f9'7rl§R'2 2A©MI SFETQn 1 i: 

^i«t«j5)c?ns. p^+^;ui©ms©Mi sf 

ETtt, ffi^M5/77@SS2 2 A©M I SFETQp 1 

[0057] z<D&oizmi&2nz¥m{*mm®mm& 

tcli, AS^Bl»)ai^»3:7-D-b^(}Jt:A«:, 



70882 2 B©M ISFETQnl, MISFETQp 

1 ©**©y- hmmGpmfmtmmtxz®^ z 

©MISFETQnl, M I S F E TQp 1 <D^<Df 

[0058] ®&&misMmm±®&&, ztuzm&z 

8£fUk?(4IMfl»tX? )RRW- *m$5£ * 7 > 7*1" 

[0059] lulBatii^? Rtt, fl-SSig? 2 1 i: AfflTj 
>t*7TB»2 2 i:©fg©jg*8flg&fc|ipA;*ftS. fiifi; 

^R©-^ffijtt^a5^2 1 Kmaawcgsssfts. 

ffiln^ROflygfflJttx A*n<v77@a2 2BCMI 
SFETQn 1, M I SF ETQp 1 ©£*©$*— hM 
&G£«^E8£$*i«&ftiC % HMj/ty7>lalB2 

2 ACM I S:F.E TQn l, M ISFETQpl©** 

o k v j y&m (nm*m&mm i , ps*ai(*«i«& 8 
a) cm^wt^si^ixs. 

[0 0 6 0] guiaSin;Mi?Rfct x i9tCStJ:5K, n 

mv^frmm 3 ©±® tjBBE^tife pm*mti.mt$, 8 x- 

#£i£;**ia. C0nI!*:c;i4jHg3tt4UM*£{tl<Z>£ 
HCB^nSo oSD, ffifii^Rtt, BuififflMIS 
FETQn lXfctMI SFETQp lOV-^S^SV 

lilK 4 K*f LT i Bft&Y ft, Q /□© >- 

[ o o 6 1 ] midmam^R^h 5 pm*m{*ffi$, 8 © 

-WKttJfig&tiBI 1 3 £JBtfS'*i&£8?L 1 4 €* 

auxis® 1 5 c^s^wtgEiK^ns. 

^RT-S5pS*3l#««8©flbJgffl|t:tt®P^«iglg 1 
3 E&jSSttfcftfiBL 1 4 D **bTE» 1 5 D#S£i 

[006 2] £©J;-5lc, huIBM ISFETQn 1 © V 
-*«t£Rtf f W >®*S£ p$l*mtiMti. 1 ©£Bfc 

*>';-»r>r FS1 2t-«fiEU h3§3M I SFETQp 1© 

v-xmm&v k i>-r >««i* P s*^{*s<* i ©±a 
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